At the time of writing, the genus Cellulomonas, which was proposed by Bergey et al. (1923) , comprised 18 species with validly published names. The members of this genus are Gram-positive and aerobic (most strains also capable of anaerobic growth), with L-ornithine in their peptidoglycan, MK-9(H 4 ) as their major menaquinone, and a high genomic DNA G+C content of 71-76 mol% (Stackebrandt & Keddie, 1986) .
During the screening of various environmental samples for dissimilatory Fe(III)-reducing bacteria, two novel bacterial strains, designated Kc1
T and Kc5 T , were isolated from samples of Japanese soil. Both strains were isolated, by anaerobic culture at 25 u C, on basal medium agar containing (l 21 ) 2.5 g?NaHCO 3 , 0.25 g?NH 4 Cl, 0.78 g?NaH 2 PO 4 . 2H 2 O, 0.1 g?KCl, 15 g?agar, 10 ml?vitamin mix (Lovley et al., 1984) , 10 ml?mineral mix (Lovley et al., 1984) , 10 mM sodium acetate and 10 mM Fe(III)-nitrilotriacetic acid (Roden & Lovley, 1993) , pH 7.0. Soil samples for isolation of strains Kc1
T and Kc5 T were obtained from wet soil at a botanical garden (sampling date: 12 May 2009) and moist soil at an urban area (sampling date: 19 May 2009) in Kawasaki (Kanagawa, Japan), respectively. As the novel strains were also able to grow anaerobically on basal medium agar without Fe(III)-nitrilotriacetic acid, they were thought to be facultatively oligotrophic bacteria and not dissimilatory Fe(III)-reducing bacteria. In this study, the taxonomic positions of strains Kc1 T and Kc5 T were determined by following a polyphasic approach. Preliminary phylogenetic analyses based on 16S rRNA gene sequences indicated that both novel strains were closely related to established members of the genus Cellulomonas.
Strains Kc1
T and Kc5 T grew aerobically on both tryptic soy agar (TSA; Difco) and R2A agar (Reasoner & Geldreich, 1985) . In liquid R2A medium, both novel strains grew at pH 6.0-11.0, with optimal growth between pH 7.0-10.0 (strain Kc1 T ) or pH 8.0-10.0 (strain Kc5 T ). On R2A agar at pH 8.0, both strains grew at 15-37 u C (optimum, 25 u C). After 1 week on R2A agar at 25 u C and pH 8.0, strain Kc1 T formed light yellow, glossy, watery and smooth colonies whereas strain Kc5 T formed chrome yellow, wrinkled, solid colonies with indistinct edges. Cell morphology and motility were observed under a phase-contrast light microscope, using cells grown for 24 h in liquid R2A medium at pH 8.0 and 25 u C. The Gram reaction was examined by the non-staining (KOH) method (Buck, 1982) . The cells of both novel strains were Gram-reactionpositive, motile, slender, irregular rods.
Acid production from carbon compounds and some enzyme activities were evaluated by using the API 50 CH and API 20 NE systems (bioMérieux), respectively. Utilization of carbon sources was determined by aerobic incubation at 25 u C for 4 days in liquid basal medium [basal medium agar without agar, sodium acetate or Fe(III)-nitrilotriacetic acid; pH 8.0], containing 10 mM carbon source. NaCl tolerance was studied on R2A agar (pH 8.0) supplemented with 1-10 % (w/v) NaCl. Anaerobic growth and catalase and oxidase activities were tested according to the methods of An et al. (2005) . Degradation of starch and casein (each at 1 %, w/v) was also tested on R2A agar (pH 8.0). Degradation of cellulose was tested using liquid R2A medium (pH 8.0), with cellulose filter paper as the substrate. The physiological characteristics of strains Kc1 T and Kc5
T are summarized in Table 1, Table S1 (available in IJSEM Online) and in the species descriptions.
To determine the phylogenetic positions of strains Kc1 T and Kc5
T , 16S rRNA gene sequences (approximately 1,440 bp) were analysed. DNA extraction, PCR amplification of the 16S rRNA gene and sequencing were performed as previously described (Hatayama et al., 2005a) . Similaritybased searches were performed by using the EzTaxon server, version 2.1 (Chun et al., 2007) . The 16S rRNA gene sequences of strains Kc1
T and Kc5 T were aligned (positions 56-1405 according to the Escherichia coli numbering system; Brosius et al., 1978) with the corresponding sequences of type strains of members of the genus Cellulomonas using the CLUSTAL_X software package (Thompson et al., 1997) . Evolutionary distances were calculated using Kimura's twoparameter method (Kimura, 1980) , and were then used to construct phylogenetic trees based on the neighbour-joining (Saitou & Nei, 1987) and maximum-parsimony (Nei & Kumar, 2000) methods in MEGA5 program (Tamura et al., 2011) . The topology of each tree was evaluated by bootstrap analysis (Felsenstein, 1985) , with 1000 replications.
The 16S rRNA gene sequences of strains Kc1
T and Kc5
T showed high similarity to that of Cellulomonas terrae DB5 T (98.1 % and 98.4 % similarities, respectively). The 16S rRNA gene similarity between strains Kc1 T and Kc5 T was 97.8 %. Phylogenetic trees constructed by the neighbourjoining ( Fig. 1 ) and maximum-parsimony ( Fig. S1 ) methods indicated that strains Kc1
T and Kc5 T belonged to the genus Cellulomonas. However, detailed phylogenetic positions of strains Kc1
T and Kc5 T were unclear because of low bootstrap values (Figs 1 and S1).
Profiles of menaquinones and cellular fatty acids were determined by TechnoSuruga Laboratory Co., Ltd (Shizuoka, Japan). Menaquinones were extracted from cells grown aerobically in liquid R2A medium (pH 8.0) for 3 days at 25 u C by the method of Nishijima et al. (1997) prior to analysis by HPLC. The biomass used in the fatty acid analysis was produced from cells grown aerobically on TSA for 2 days at 25 u C. Cellular fatty acids were separated by using a HP 6890 series GC system (Agilent Technologies) equipped with HP Ultra 2 column (25.0 m60.2 mm6 0.33 mm; Agilent Technologies) and identified using the Sherlock Microbial Identification System, version 4.5) (MIDI) with the TSBA40 library. Polar lipids were extracted, from cells grown aerobically in liquid R2A medium (pH 8.0) for 2 days at 25 u C, and then separated by twodimensional TLC (Minnikin et al., 1984) . The TLC plates were stained with rhodamine 6G (for detection of total lipids; Counsell & Murray, 1986) , molybdenum blue (Sigma) (for phospholipids), ninhydrin (for aminolipids) or anisaldehyde reagent (for glycolipids). Other chemotaxonomic characteristics and genomic DNA G+C contents were determined as previously described (Hatayama et al., 2005b) .
Strain Kc1
T contained MK-9 (H 4 ) (91.9 % peak area ratio) as the major menaquinone, and MK-8 (H 4 ) (5.2 %) and an unidentified menaquinone (2.9 %) as the minor menaquinones. Strain Kc5
T contained MK-9 (H 4 ) (72.2 %) as the major menaquinone, and MK-9 (H 2 ) (15.0 %), MK-9 (9.5 %), MK-8 (H 4 ) (1.8 %) and an unidentified menaquinone (1.5 %) as the minor menaquinones. The predominant cellular fatty acid of strain Kc1
T was anteiso-C 15 : 0 (65.7 % of total fatty acids; percentages of other cellular fatty acids are shown in Table S2 ). The predominant cellular fatty acids of strain Kc5
T were anteiso-C 15 : 0 (31.2 %), anteiso-C 15 : 1 A (16.8 %), C 16 : 0 (15.6 %) and C 15 : 0 (12.1 %). The major polar lipids of strains Kc1
T were diphosphatidylglycerol and phosphatidylinositol mannosides (Fig. S2) . Strains Kc1 T and Kc5 T contained ornithine and glutamic acid in their peptidoglycan. The cell-wall sugars of strain Kc1
T were identified as rhamnose, galactose and mannose, and those of strain Kc5
T were identified as rhamnose and glucose. The DNA G+C contents of strains Kc1
T and Kc5 T were 73.6 mol% and 75.8 mol%, respectively.
The method of Ezaki et al. (1989) (Table S3 ) and were therefore well below the 70 % cut-off point recommended for the assignment of bacterial strains to the same genomic species (Wayne et al., 1987) .
Based on the analyses of 16S rRNA gene sequences and some chemotaxonomical characteristics strains Kc1
T and Kc5 T are members of the genus Cellulomonas. Differences in some of physiological and chemotaxonomical characteristics and the 
DNA-DNA relatedness values between strains Kc1
T and related members of this genus suggest that strains Kc1 T and Kc5 T represent two novel species of the genus Cellulomonas, for which the names Cellulomonas soli sp. nov. and Cellulomonas oligotrophica sp. nov., respectively, are proposed.
Description of Cellulomonas soli sp. nov.
Cellulomonas soli (so9li. L. gen. n. soli of soil, the source of the type strain).
Cells are Gram-reaction-positive, aerobic or facultatively anaerobic, motile, slender, irregular rods (1.0-2.060.5-0.7 mm). After 1 week on R2A agar at 25 u C and pH 8.0, colonies are light yellow, glossy, watery and smooth. Grows at pH 6.0-11.0 (optimum, pH 7.0-10.0), at 15-37 u C (optimum, 25 u C), and with 0-3 % (w/v) NaCl. Hydrolyses cellulose and gelatin (weakly) but not casein or starch. Positive result in tests for catalase, b-galactosidase and b-glucosidase activities and for nitrate reduction. Negative result in tests for oxidase, urease and arginine dihydrolase activities and for indole production. , was isolated from a wet soil sample collected from a botanical garden in Kawasaki (Kanagawa, Japan). The genomic DNA G+C content of the type strain is 73.6 mol%.
Description of Cellulomonas oligotrophica sp. nov.
Cellulomonas oligotrophica (o.li.go.tro9phi.ca. Gr. adj. oligos few; Gr. adj. trophikos nursing, tending or feeding; N.L. fem. adj. oligotrophica eating little, referring to a bacterium that can grow on low-nutrient media).
Cells are Gram-reaction-positive, aerobic or facultatively anaerobic, motile, slender, irregular rods (1.0-3.060.5-0.7 mm). After 1 week on R2A agar at 25 u C and pH 8.0, colonies are chrome yellow, wrinkled, solid and indistinctly edged. Grows at pH 6.0-11.0 (optimum, pH 8.0-10.0), at 15-37 u C (optimum 25 u C), and with 0-6 % (w/v) NaCl. Hydrolyses cellulose, gelatin, starch and casein (weakly). Positive result in tests for catalase, b-galactosidase and bglucosidase activities and for nitrate reduction. Negative Cellulomonas hominis DMMZ CE40 T (X82598)
Cellulomonas aerilata 5420S-23 T (EU560979)
Cellulomonas bogoriensis 69B4 T (X92152)
Cellulomonas chitinilytica X.bu-b T (AB268586)
Cellulomonas composti TR7-06 T (AB166887)
Cellulomonas denverensis W6929 T (AY501362)
Cellulomonas persica I T (AF064701)
Cellulomonas terrae DB5 T (AY884570)
Cellulomonas xylanilytica XIL11 T (AY303668)
Cellulomonas iranensis O T (AF064702)
Cellulomonas oligotrophica Kc5 T (AB602499)
Cellulomonas soli Kc1 T (AB602498) , was isolated from a soil sample collected in an urban area in Kawasaki (Kanagawa, Japan). The genomic DNA G+C content of the type strain is 75.8 mol%.
